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Introduction
Management systems have an important role in reducing the losses in the construction sector. It can be seen an increase in the development and use of management systems, mainly through certification programs such as ISO 9001 and the Brazilian Program of Quality and Productivity at Habitat (PBQP-H), as a way of ensuring standardization and thus reducing costs and waste generation (ABNT, 2008 , Brazil, 1998 .
However, despite some improvements in applying certifications, construction companies are facing difficulties in implementing such systems. Often processes, training and indicators are not applied effectively in site works. In other cases the certification sought by companies is related only to marketing and company image (Sukster, 2005) .
The lack of formal management systems is a reality for most construction companies, with the exception of quality systems, which are increasingly used in recent years in Brazil (Abreu et al. 2008; Maekawa et al., 2013; Neiva Neto et al, 2013) .
In this context, this paper presents a study about the integration of the production planning and control of process (PPCP) with the other management systems in a construction company, including management systems for quality, environment and occupational health and safety. More specifically, the aim of this paper is to propose, implement and verify the results of an integrated management system (IMS) in a small construction company in Bento Gonçalves, in southern Brazil.
Integration of Different Aspects in the Management System
Structuring a quality system can be directly linked to several existing features in a system of planning and control of production (Soares, 2003) . The integration between the PPCP and the quality management system is important to be improvements in the site works, but it is essential the participation of all employees involved in the actions of planning, implementation and monitoring of activities (Sukster, 2005) .
In addition to quality management system (QMS), which is somewhat common in Brazilian construction sector, attention should be given to the management system of occupational health and safety (OHSMS), which is often overlooked by companies especially to small and medium construction enterprises. Santos et al. (2013) present a study characterizing the situation of small and medium enterprises (SMEs) in Portugal.
The method used to evaluate the implemented system was in the form of questionnaires. In the questionnaire, the main reasons for SMEs indicated to opt for certification was to eliminate or minimize risks to workers while the main reason for not certify was implementing costs. The main benefits that the Portuguese SMEs have obtained from certifications have been improving working conditions -ensuring compliance with the law -and better internal communication of occupational hazards. The main difficulties in achieving an OHSAS certification are also presented including the high cost of certification, difficulties to motivate the staff, difficulties in changing the culture of the company and increased bureaucracy.
Another important aspect is the environmental management system (EMS), let alone by business, probably because it is a matter of more recent interest, because there is no consistent measurement of impacts on the environment, or because there is still no careful monitoring of environmental practices in the construction industry. Zorpas (2010) presents an investigation into the need of implementation of an EMS in the SMEs. According Zorpas (2010) , very small firms and also SMEs represent the economic backbone of most economies in Europe. These companies are generally mono-product or single-service, they feel a little more the economic pressure, and sold only in the local market. Sometimes they have family command and informal organization of business. For their size, they have also a "very low" level of management. They produce large amounts of waste and have employees with different nationalities, which have little access to training and are not unionized.
According Farenhof et al. (2014) , despite the heterogeneity of SMEs and the lack of strategic actions within them, there is growing interest in the adoption of environmental management systems. They did a survey of the literature on environmental management systems in small and medium enterprises. Based on 27 publications on this topic, the authors investigate the main aspects that facilitate or difficult the implementation of environmental management systems in SMEs. Most of the studies are about implementation of an EMS in SMEs. The results point to some common factors. In contrast, Farenhof et al. (2014) reported a lack of knowledge about environmental impacts; low level of employee training; lack of definition of internal policies; lack of consulting and business cooperation; low level of systems integration; and high initial costs. As advantages, they perceive moral gains; cost reduction; sustainability in the medium-term; improved company image; and acquisition of new customers, highlighting the possibility of gaining competitive advantage through environmental management systems.
Planning and control of production
The process of planning and control of production can be represented in two dimensions: horizontal and vertical. In the horizontal dimension, preparation of planning process, data collection, preparation of plans, decision making and assessment of the steps taken in the process is done. In the vertical dimension, stand three levels of planning in terms of time: long, medium and short terms (Laufer & Tucker, 1987) .
According to Ballard & Howell (1997) After Ballard (2000) , the PPC can be considered as a measure of the effectiveness of the production management at the operational level. According to him, if the quality requirements of the weekly plan have been met, and whether the restrictions were identified and removed at midterm in a systematic way, then a high measure of PPC indicates that the production system has high reliability. Given the uncertainty and variability that typically exists in construction, usually the average PPC in several weeks is below 100%.
PPC analysis should be accompanied by the identification of the causes of non-completion of the work packets (Ballard & Howell, 1997) . This information is of great importance in the identification of key issues affecting the reliability of the production system, providing a basis for continuous improvement.
Integrated management systems (IMS)
An Integrated Management System (IMS) can be understood as a combination of processes, procedures and practices used in an organization to implement its several management policies. According to Zeng et al. (2007) , was proven to be difficult to operate multiple management systems covering quality, environment, occupational health and safety and ensure alignment with organizational strategy. To investigate the status of the integrated management systems, they used a structured questionnaire. It is concluded that the main problems of the companies to operate multiple management systems include: increased complexity of internal management; low efficiency of management; and cultural incompatibility that causes some hostility from employees and increase management costs. The survey also examined the internal and external factors affecting the implementation of an IMS. Internal factors include: human resources, organizational structure, corporate culture, and perception of IMS itself. External factors are: technical guidance, certification bodies, stakeholders / clients and institutional environment.
In another study, Santos et al. (2011) According Almeida et al. (2014) , the globalization of markets has led many organizations to implement management systems as a differential against the competitors. However, with the variety of available standards, companies felt the need to integrate the management subsystems for the optimization of resources and skills. The sample examined by them consists of four organizations which have IMS with subsystems of quality management, environment management and occupational health and safety. The methodology for data collection was based on semistructured interviews with the system administrator, which was requested to analyze the whole integration process. The results suggest that integration management subsystem contributes positively on studied organizations. Some factors that administrators reported as essential for integration are the commitment of senior management and the availability of human and financial resources. Among the difficulties that organizations face they noted the absence of a prior organizational structure and changes in employee behavior.
With the integration, it is possible to see whether procedures management systems are being used only in a bureaucratic way, without adding value to the company or not. This assessment leads to greater transparency of activities and procedures in construction (Sukster, 2005 ). The quality movement was the first process that began to be applied in Brazilian construction, basically due to customer pressure to get good products at lower prices. However to environment and to occupational health and safety the changes were mainly due to the pressure of legislation (Carneiro, 2005) .
There are some situations in which the quality system may be benefited by the introduction of PPCP, such as scheduling of procedures and standardization activities; participation and commitment of employees and the chain of suppliers; analysis and continuous search for process improvement; use of indicators and workers training and skills development with focus on customer satisfaction (Soares, 2003) .
It is important that all activities be planned and executed according to specifications. Production and other management systems must act jointly for the company to absorb the improvements (Soares, 2003) . On the other hand, isolated management systems often become ineffective, difficult to manage and to achieve effective participation of people. Thus, institutions and companies have been interested in the application of integrated systems (França & Picchi, 2007 ).
An Integrated Management System (IMS) that integrates quality management (based on ISO 9001 or PBQP-H), environmental management (ISO 14001) and management of occupational health and safety (OHSAS 18001) is very recent in the Brazilian construction and until now is not found in small and medium enterprises, but only some major construction (França & Picchi, 2009; Mainardes et al, 2014.) . In the study by Perez et al. (2011) on Brazilian SMEs with integrated management systems, only 11% of the companies were from the industry sector.
A study by Abreu et al. (2008) describes the behavior of the construction companies in Brazil. They have interviewed executives from 14 companies, of which most had a QMS. Among them only one was environmental system and none had the OHSMS. It has been found that many construction companies are ISO 9001 certified, and because there are demands from government and funding agencies, while there is lack of certification by the BSI OHSAS 18001 -which is a British Standard until now not absorbed in Brazil -and also by ISO14001.
ISO 14001 is a standard that is still difficult to obtain certification in this sector. However there are an evolution from 2% of the total Brazilian companies with this certification until 2006 to 16% in 2012 (Pombo & Magrini, 2008; Lima Moura & Silva, 2014) . According to Zeng et al. (2005) , the integration of management systems is facilitated by the existence of similar parts in the rules, such as policy formulation, definition of responsibilities and training, documentation and communication.
Companies can initially have a certain resistance to the implementation and integration of these standards. However, the structure of requirements can facilitate its comprehension and application. It may be cited as major points in common (Camarini & Picchi, 2007) :
 Emphasis on continuous improvement;  Need for demonstration of the company's ability to comply with applicable laws and regulatory requirements;  Establishment of an organizational policy that is documented, implemented, maintained and communicated to all employees;  Establishment of clear goals and objectives, along with measurable indicators;  Development of training and competence of personnel involved in activities related to the management system;  Control of documents and data, as well as records generated;  Monitoring and measuring of all processes.
Integration of production and other management system
The system of planning and control of production in a construction company need be oriented to prepare the structure of the quality management system (Soares, 2003) . The commitment of all employees, greater participation of company directors, monitoring and data collection of all the activities taking place at the company, plus constant investment in technology are important elements for interaction between systems. Sukster (2005) investigated the integration of quality management system and the system of planning and control of production in construction companies. He believes that the lack of integration between factors generates isolated indicators. In this sense, the company runs the risk of quality work, but later; or to meet the deadline rather than quality. Integration promotes direct and individual improvements in the development and functioning of the two systems. It was found that the incorporation of the management system with the quality of PPCP is important to the operation of the two tools (Soares, 2003 ).
An important point for the integration of systems is to use the weekly meetings of the PPCP to analyze also the PPC and possible problems occurred in the system of quality management, and therefore talk about the causes and provide suggestions for improvement. Another form of integration is the combined use of quality management procedures at the levels of medium and short-term. In the medium-term this occurs through the analysis of constraints, and in the short-term plan is through linking the activities scheduled for the week with instructions for process control (Sukster, 2005) .
According Saurin (2002) , the integration of PPCP with security management planning occurs in long, medium and shortterm. The author studied the integration between production and safety, proposing an indicator called PPS (Percentage of work packages completed with security). The PPS is a dynamic indicator, allowing the identification of deficiencies in security planning that can lead to accidents and was developed based on the indicator for production control (PPC), in order to assess the reliability of the safety planning (Saurin, 2002) .
According Saurin et al. (2002) , a research conducted in the United States concluded that among several preventive measures that have been used by the construction industry, the planning of construction safety before starting the work and before beginning of each activity is one of the most effective ways to achieve the goal of "zero accidents". Still, the integration of security requirements with PPCP has been relatively little studied, except Carneiro (2005) and Kartam (1997) .
Barriers to systems integration
The complexity of the processes that occur in the process of system integration can impose barriers to the development of management activities in construction companies.
May be observed a growing concern with environmental issues in Brazil and also in other countries. In construction it can be said that little was further developed, as there are few certified by ISO 14001. To facilitate the integration of management systems companies it is necessary that the regulations and specifications be adjusted to promote equivalence of requirements management systems (Carneiro, 2005) . After Sukster (2005) , the main drawbacks noted that difficult the full integration between systems are lack of cooperation, training and motivation of all employees involved in the processes.
In a case study on the company Camargo Correa -a great Brazilian firm and which has a IMS -, some difficulties were encountered, including the coordination of procedures of different areas of the company and organization of specific training which be appropriate to each employee (França & Picchi, 2007) .
Another factor that may hinder the integration of systems integration is the integration of small site works that often do not communicate the improvements obtained in a building to other works of the company.
Research procedures
The study was conducted in two stages, which mainly consist of: (i) diagnosis, definition of the proposed approach and proposal for integration, and (ii) application and analysis of the results, as shown in Table 1 . This construction has a own team involving engineering, procurement and financial management. In the production sector this enterprise mix own workers and third parties workers. The number of employees is 90 people in total.
The company implemented an Occupational Health and Safety Control Program in 2008, which is based on the Brazilian regulatory standards. More recently, with increasing demand and decreasing the delivery of the works, the company launched a PPCP system, in order to gain more control, better compliance with deadlines and reduce losses.
The company invests in the professional qualifications of their employees through courses and conferences in various areas of knowledge, from training of secondary personal to specialization of the engineering team. To achieve the objectives of the study were monitored three housing siteworks (calls as projects A, B and C), all located in the city of Bento Gonçalves (southern Brazil). The works were studied at different stages of progress. Therefore, it was possible to control all flows of materials and services on a project or another.
Project A was in the first stage of construction, while the B was in an intermediate stage, and the project C was in final stage of construction. Note that they have similar sizes and quality standards. In all projects, information was obtained in order to make a diagnosis of the condition before, during and after the implementation of the integrated management system is proposed. Project A is located in a prime residential area of the city. The building has approximately 7,300 m 2 and construction costs of about $ 8.8 million. The foundations are shallow (concrete bases), and the structure is on reinforced concrete. The exterior and interior walls are built with solid masonry bricks. At the time the study began had made embankments of the land, and early parts of concrete structure. Activities observed were masonry and structure.
Project B is located near the city center. It has a floor area of approximately 5,800 m 2 and corresponds to a value of $ 6.7 million. At the start of the investigations were occurring activities of masonry, installations and wall coverings, which were observed. Project C is also located in a residential area of high level, and has a floor area of approximately 6,200 m 2 . The construction budget for this project is around to $ 6.8 million. This project was in the final stages of construction when the study began. Activities observed were laying ceramic tile, glass and paint.
b)
Initial Study -exploration and diagnosis: At this stage an internal audit was conducted with application of 27 questionnaires to employees (from staff to managerial workers) to get an overview of the system. Issues covered included document control, commitment of top management (as perceived by employees), knowledge of employees on quality policies and working conditions in all sectors of the company. The questions were answered as attending / not attending.
After a meeting of critical analysis with top managers and the quality committee of the company was held. It was developed a diagnosis of management systems employed by the company at this time. As for the PPCP, it was made an analysis of existing documents, inspection at work sites and accompanying of regular planning meetings. After this the management system implemented in the enterprise was analyzed, in view of the integration with other management systems and to identify the changes needed to make the integration.
It was inspected existing documentation for quality management system, especially H-PBQP Company ISO 9001 certification documents and analyzed. The next analysis was about the QMS of the company, with suggestions for improvement and testing of the feasibility of integration with other systems and with the PPCP was performed. We also conducted an analysis of the environmental aspects. We reviewed the documents, construction practices and the ability to comply with environmental laws.
Integration of management systems
Based on the data collected and the analysis of the general situation of the company, some actions towards integrating systems of management were proposed. PPCP is a management system that works on the vertical level in the timeline, this is, deal with long, medium and short terms. From this perspective, we have proposed the inclusion of the other MS on the same timeline.
The integration of existing documents is of great importance for the integration of the MS. For example, the company must develop a single manual with all information management systems for quality, environment and occupational health and safety. In summary, we have proposed the integration of planning systems to long, medium and short terms as well as the application of performance indicators in the short-term.
In the horizontal dimension, the preparation of the planning process, data collection, preparation of plans, dissemination of information and actions, as well as being assessed the planning process itself is done. In the vertical dimension, the activities are divided hierarchically into levels of long, medium and short-term, as follows: a) Integration of the systems in the long-run level: For integration in the long-run level, the activities related to the main stages of construction (or macro-activities, such as "structure") that were taken from the long-term programming are considered. Requirements for quality, environment and safety were considered, which were included in the quality documentation of the company. This level of planning is assigned to engineering department. b) Integration of the systems in medium-term level: For the integration of the systems in the medium-term level, we consider the activities established in the medium-term planning. We collected the requirements for quality, environment and safety which are part of company documentation. This level of planning is also the responsibility of the engineering department. This level is important for the integration of the levels of short and long terms. Also on this level are scheduled some purchases, which also must meet the requirements of quality, environment and safety. c) Integration of systems in short-term level: For systems integration at the level of short-term we consider the weekly activities defined in the PPCP, which are obtained from shortterm scheduling, and were integrated with the plans of control of quality, environment and safety requirements. This level of planning is discussed in the weekly meetings of PPCP.
The use of some indicators was proposed as based on the percentages of packages completed with quality, safety and environmental best practices (called, respectively, as PPQ, PPS and PPE). These indicators are measured for the same activities that were included in the production plan in the short-term and are detailed in sequence.
The Percent Plan completed with Quality (PPQ) indicates the percentage of work plans developed with expected quality. It is considered that a package of work is done with quality, if all specified quality requirements for each activity in the control sheet of short-term activities are respected. Equation 2 (which is based on Equation 1) is used to calculate the PPQ. The Percent Plan completed with Security (PPS) indicates the percentage of complete packages with occupational health and safety (after Saurin, 2002; Saurin et al., 2002) . It is considered a package of work done safely if all health and safety requirements for packages specified in the short-term sheet are respected. Equation 3 is used to calculate the PPS.
Finally, the Percent Plan completed with Environmental requirements (PPE) indicates the percentage of work packages made with attention to environmental requirements. It is considered a package of work with environmental requirements when all environmental requirements for activities specified in the short-term sheet are met. Equation 4 is used to calculate the PPA.
Application and results

Implementation of the integrated management system
They were accompanied the works presented above (projects A, B and C), in order to measure and analyze the indicators proposed. The integrated system was implemented entirely in Project B and partially in the other two. Systems integration occurred in two stages:
 On medium and long-term plans the integration occurred through the documentation, ie, through the Work Instructions and Quality Requirements;  In the short-term plan, the execution was carried out through the short-term planning.
Therefore, one can obtain quantitative measures of the management systems with PPQ, PPS and PPE indicators, which are compared with PPC. For the implementation of the new indicators, we propose a planning form which includes the measurement of these new aspects for the same activities that are controlled in PPCP at the short-term level. In short, systems, plans and indicators of the integrated system are presented in Table 2 . 
Document integration
According to initial surveys, it was verified the integration of health and safety issues in the documentation of quality system. It was also noted that there is no formal environment system in this enterprise. After making this initial analysis, we suggest some measures for the implementation of the EMS. Some results about document integration related to EMS are shown:
a) Quality Policy of the company: The company studied had its quality policy covering only aspects of quality, with the following wording: "Acting in the construction of buildings, meeting the expectations and needs of our customers and continually improving our processes." After meets with managers and the engineering team and to check the guidelines of the company the quality policy was changed to: "Acting in the construction of buildings, meeting the expectations and needs of our internal and external customers, and continuous improvement of our processes, respecting the aspects of quality, environment and occupational health and safety" b) Work Instructions (WI): We observed that the WI used by the company, in addition to the description of how to run the service with quality standards set by the company, also had record the relevant safety requirements. So were included environmental issues in WI.
c) Quality Requirements (QR): All requirements related to safety and environment aspects were included on Quality Requirements records. It was found that may have to be implemented new quality requirements. This will happen gradually, when the company needs registration, by applying the principles of continuous process improvement. It is a major part of the QR integrating documents such as Document control, Treatment of non-conformities, Records and Audits.
d) Quality Manual: The Quality Manual, in addition to quality control, did was involved with security issues. Then it was incorporated in the Quality Manual a new chapter with regard to environmental issues.
Implementation of management systems
The systems were implemented in the following manner.
a) Addition of QPC, OHSPC and EPC in medium and long-term plans through the integration of documents; b) Addition of QPC, OHSPC and EPC in the short-term plan: Integration of the activities planning of PPCP in the shortterm with the aspects of quality, safety and environment control; Measurement of short-term indicators -PPC, PPQ, PPS and PPE; Analysis of the evolution of the integration of short-term indicators.
In the sequence the management systems were integrated with PPCP. In this stage were included documentation about and planning and control systems proposed (QPC, OHSPC and EPC), and included the implementation of short-term indicators (PPQ, PPS and PPE) . At the conclusion of this stage, the results of these indicators were compared with PPC.
The results obtained are: a) Implementation on medium and long-term plans: Integration of PPCP with QPC, OHSPC and EPC in medium and long-term plans occurred in a documental way. In this case, safety and environmental requirements were implemented in activities scheduled in medium and long-term plans of through WI. Document control, treatment of nonconformities, audit and records are controlled by the QR.
b) Application in short-term plan: Control activities to quality, safety and environment requirements were added to each activity present in the short-term planning, scheduled weekly. So, on short-term activities plan were added three control schemes, one for each new requirement and the respective percentages are measured. Table 3 shows the results of measuring PPC, PPQ, PPS and PPE. These measurements were obtained from observations of the activities in the projects within four weeks. It was observed that measured indicators apparently do not interfere with each other. From the results, the company began to take control measures nonconformities discovered in three new areas (the company already had this procedure for nonconformities of production). Figure 3 shows the comparison of the weekly evolution of the integration of the PPC, PPQ, PPS, and PPE indicators. other, but all are related with the results of PPC. With the treatment of non-conformities found in the three new indicators, probably PPC indicator will reaches more successful numbers. One item to note is that it became clearer the lack of compliance with the activities stipulated in the short-term plan and, therefore, the continuous improvement process adopted by the company is provided.
In the productive sector, first there was some resistance from site workers on the implementation of the indicators system, with the justification that it may compromise your productivity. This problem was solved with the first measurements of the tasks performed, which showed, in some cases, increased productivity, which seemingly are related with a better organization and cleanliness in the workplace and by the effective use of short-term plan which served as an objective to be achieved by the teams.
We could verify -based on the observation of researchers and questionnaire results -that the application of the system of indicators made an increased engagement of the employees participating in the process, from the management level / firm directors to site workers.
Discussion
Integration evaluation
To evaluate the integrated management system, we apply new questionnaires, aimed at verifying the application of certain requirements of ISO 9001, ISO 14001 and OHSAS 18001. These questionnaires follow the model already used and ware applied to the same people, but now some specific questions were included which are related with each certification, asking about quality, environment and labor. Some results can be drawn:
a) It can be said about the PPCP that there were systemic changes in management, since it was found that some aspects were neglected due to the lack of transparency in the process. After the application of QPC, OHSPC and EPC and integration of these systems with the PPCP, those aspects that were neglected for lack of knowledge were better observed and were treated the nonconformities, creating a broader framework for continuous process improvement system;
b) It was found that the QMS meets the requirements of ISO 9001 and PBQP-H, but the system did not record the proper execution of the improvements made at work. There were quality control in the daily work at the company, but these controls were carried out informally, and several errors reappeared, since there was no effective treatment for noncompliance. With the implementation of the QPC, there was a significant improvement in the processes related to the quality of the final product. Among other improvements, a greater commitment of the teams, better management of non-conformities, extending the continuous improvement process, reducing waste of materials and reduced re-work done due to the low quality were observed; c) In the area of occupational health and safety system, early research also showed that there was an OHSMS formally implemented. With the revaluation of the system after the application of IMS, we observed that the OHSMS had created a good structure, and the results were satisfactory with respect to safety itself. With the implementation and measuring of PPS, we found that the indicator had strong impact on PPC due to the lack of management of the occupation of each employee in the company. Better planning in the provision of work equipment has yielded positive results in the productivity of the company reduced losses from idle employees that previously existed. It was also observed that there was a reduction in the number of accidents or near accidents due to greater use of protective equipment and adherence to safety regulations; d) For the environment system was found that after the application of IMS some requirements of the NBR ISO 14001 began to be implemented in the company through WI and QR. The implementation of the EPC has brought improvements to the company with respect to reduction in material waste, now partly controlled by the PPE indicator. The difficulty has yet been observed is that the company has many of the services performed by third parties, which don't have the same knowledge and commitment of own employees. The waste management in the company seems to be difficult to understand by third parties providing not continuous services and is a complicating factor for hiring them, due to the expansion of costs, but also because there is no supervision and qualified personnel to manage losses by third parties.
Findings
We proposed an IMS with the integration of quality, safety, environment and production systems, thought integration of existing documents and integration of these systems. The system was applied to some site works of a small construction company, with a review of the results, based, inter alia, as was verified in the questionnaires. There are some points that can be highlighted:  Application of IMS brought improvements to the company, in terms of organization and productivity;  Losses are detected more easily and the company made easier the treatment of non-conformities;  Work teams have better understand the global quality policy of the company and that it depends on compliance with the requirements of quality, safety and environment, by everyone.
Given these observations, we can say that the IMS proposed and implemented has improved the company in order to reduce losses and also the formation of a new professional, skillful, able to see and appreciate their daily efforts in production and increasing awareness regarding issues of quality, safety and environment. In contrast we have other considerations:  Initial difficulty verified in communicating with production staff;  Lack of qualified personnel for the implementation of IMS in the company staff;  In relation to environmental issues, we found that the implementation of the EMS was efficient, but is hampered by several factors, including a lack of qualified personnel, lack of oversight in the legislation itself and the lack of awareness of the problem in all areas (management, government, and others).
As limitations of the work, one can cite that only one company was studied for a short period of time. Local differences in the companies or different teams within the same company can change the results.
In the end, despite the difficulties, partly because of the size of the company and the conservative culture of the workforce of the construction, the proposed work has brought several changes -perceived through the positions of employees (expressed in the questionnaires) and observation of the researchers -beneficial to the company, such as greater transparency in the process, greater stakeholder participation and therefore an overall improvement in productivity and a real concern about environmental aspects in the company, among other changes.
Based on the results of this study, future research should include the development of methods of implementation of integrated management systems for different companies to allow the results to be generalized; extend the studies on the implementation of sustainable technologies for small and medium enterprises, with measurement indicators proposed (PPQ, PPS, PPE); and investigate the impacts of the use of indicators from different perspectives / characters, such as owners, director, employees, public sector and consumers / customers.
